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Abstract of JP1 1233449 

PROBLEM TO BE SOLVED: To improve 
uniformity in the film thickness of a 
semiconductor layer and reduce the time 
required for manufacturing, in manufacturing a 
semiconductor substrate having a 
semiconductor layer electrically insulated from 
a base substrate provided on the base 
substrate. SOLUTION: A SOI substrate 8 is 
completed by carrying out (a) a first ion 
implantation step of implanting fluorine ions 
into a single crystal silicon substrate 1 having 
a contamination protective film 2 formed 
thereon and thus forming a crystal defect 
region 3, (b) a second ion implantation step of 
implanting hydrogen ions into the single crystal 
silicon substrate 1 and thus forming a peel-off 
element distribution layer 4 in the crystal 
defect region 3, (c) and (d) a bonding step of 
carrying out hydrophilic treatment on the 
surfaces of the single crystal silicon substrate 
1 and a base substrate 5 and then bonding the 
substrates 1 and 5 on the hydrophilic-treated 
surfaces, (e) a peel-off step of peeling off the 
single crystal silicon substrate 1 at the part of 
the peel-off element distribution layer 4 by heat 
treatment and thus forming a single crystal 
silicon thin film 7, and (f) a planarization step 
of improving the surface roughness of the 
peel-off surface of the single crystal silicon thin 
film 7. 
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y a VS« 1 K7 ySM *y SrSA LTttA&fefttt 3 
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Us (c) (d) 3VS«lRif^-^S4E 
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±**S¥fflftlSS:fTt\ SO 1 StS8££j£$-£ 
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[sS#Jgll ^-*g& (5) ±IC, a&^-^gfc 
(5) t«^Wt^Lfc«ffir^^fll©^#g 
(7) 4r^rt-Cj$S^frS« (8, 16) (D&mxm 

(1) ^EA^Sfi^JttSHW^tvW^-VSraA-rs 
w * tc J: 0, BrfflS&ttBKftft Lfci&l.AlfefcWE 
(3, 12) J:«t5f l©^^>aAISt> 

m&¥mw&&ttm ( i ) (o^B^bm i <o^ =a->aA 
xtmm (3, 12) icuMfflTc^*^ (4) &jm 
tm^-^msi (5) ^tin&MiftsiKtm m 

W 9 £fc>#SI£ (5 stasia t . 
SR«l«rff5ci:KJ:oTIWB*»#*«*m (l) & 
IM2!MMi%X£«JI (4) tH^TilBL-ctWE*** 

» (7) &mdrt-simjMbt:mf-tzzbt:imb 

jfcc-c¥»f«£K*m (i) «t>A>e,K«pra/i>r*v« 
[58*53] fifnsig2©-r^->'aAxs-ett. 

[|g*«4l ^-*S« (5) ±1^ ISS-i--.*fflft 

(5) bn%mcm&Lit#Mvm?j&i$,m<o*mwm 

(7) S:KWT^S¥»*S« (8) ©Kit^jSi,:*^ 

#ifE¥i!MWg (7) Sr^fiEi-5fcft<D^#S««-Jpf 
(l) ©^E^bfia^ttlgWAt^'f ^->SraA-t5 

(3) 4 Ir^XIMb. 

r©^^-yaAis©n^ic. ssw^vaAig-e 

T. ME¥«ft:£«tm (l) fc»t*©fMt5»*^ 

7C5g£8ftiE*S I IIABfrSWE (3) ^IdB^jiAz-ca^^ 
Afi&$i« (3) ficMIKffiTcSR^JB (17) 

•sfcufcxat, 

fiSta^-^SS (5) £8ifE¥a9««K*m (!),>:£ 
^SSriT^rticiorSflfE^^SS^ ( i ) & 

aneMKffl7c«^#jB (17) aa-ctiitL-cttEiN* 
#» m sr^-r 5 mmiMb^mn-t ■artist 



(1) lc«i-6«Wffltr, (1) (O 

(1) lc*h)-5&&S£\ £&¥g#g«*m (i) 05 

ft®*-?? x-^it LTtsffl^i'f f? 0 zl b zm® b-rz 

L< i b &®mb-t ■511*^4 *^ 

lffi#r%8) (5) ±|d x S^-^StS 

(5) (CiteS Ufc^«iT?3!t^^ffl©^«:S 

(7) SrRttTjfcfiiMMM&K (8) ©BigttFiicliiaav* 

mfiEiNJftJf (7) 

(1) ©Hffi^bfift^JtKf^lAtv^r^^^iiAi-a 

(3) Sr^-TSW^^ttAxat, 
MIBiNMt:»Ktm (1) ±iC7K^t;r^/P7rx¥^ 
ftfll (18) Sr«R-f5j«B[IiBt. 
-w^KXSSrgfcSire^^frSffi^ (1) C»U 
(l) T?*|«a«iJS^C5«*J:9 

7r^fSffI (18) *^e>ffi»i-5*^S:B9IBies 
APfegi** (3) ^tc^o^^-ea^ie^Ate^ (3) 

*fc««fflS*»*JB (1 7) fcj&frrsttttiefc. 

Hfns-<-^5« (5) bmm^wmmmm (d tt 

«»&a«rfir5iitcJ:ori»E*W«c»Stm (1) Sr 
B9IBf!ll8ffi5c*^«S (17) SP»t?fiJISIU-C81}|B¥* 
*S (7) %»*-r*«WlSt*3^fH-5ri:*1*« 

*<kr*A-7r^iN«M)t (18) SrS?)l^<l^*xs 
ZWrrtZ z. b b-tZ>m*m 8 12«©¥^*S« 

©Mm 

[f9#Jgl0j ^-^SS (5) Sgi-<-^S 
m (5) £SSWCiIfe»Lfcttffi-e5i?^^ffl<D^#: 
® (7) «r^ltT^2>^(*:S« (8' ) ©Mit^ifel' 

(7) zmf&-rz>tzit><D¥m#mtettn 
o) ^^1-5-r^-vaEAxmt. 

flSiB^-^SK (5) ±lC7K^fbr^7r^^<*:K 

(19) SrfiEK1-5fi£JIXS<!:. 
g(fe-<-^S<g (5) (DTksgftT^/i^ 7 
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(i 9) wvmtm&,*mwm&ftn a) kt&'o-it 

i»aA*)-g-to-frlS«rSfc«fllE'<-^S« (5) 

**(i) r-mm&m*£.cz>m&£i9{&^&&(D&!)im 
zmi-zkicxv^ mmmitT^^yT^m-wm 
(19) wfrb&wcrzxmzmtzft&xf&m® o> 

#*s© (17) zmi$.-tz&&xmt. 

ffjte*i)Biffl7cig»^ (17) &#T-MmLx$titt*m 
&m (7) sr^-tsfueiigt^iifT-rsrt^ia 

[it*^i 2 j (5) ±1.1. 

■ m zwt\ix&z>¥m#ms. (8) ©sjit^sicti 
«iiE^#® (7) zMtfL-tz>itz><D¥m&m&tt® 

t&je&myc%£>)f$.Z>%iM 3 >Kt({ i ®i$, (2 0) 

(20) t>imw.vtz*m£ i 9j8.zmfm 
ym^m (21) ^jESi-s-i'sj-vaAxsi:. 

HfJlH^-^glS (5) iBtrie^*SK«!f* (1) ir^r 

m&m&n?z.t\c£^xi(tift¥m&m&tf® (d & 
»@ (7) ^^i-^tiJsaetsriifT-r^it?:^® 

' [§S#J@13] BllfBfli9£:b«Ig©3imfJK:fc^ 
HuiE¥3S#S«tm (1) roSHSWIC^I&SSrfr 
5rttJ;?)a^^->ffiii (ii) fc^iM-fs^* 

^ ©^icg9iEiajgiie§rff 5 r t ic J: 9 ^ Bt!fE-<-*g 
S (5) .St/iNJ&Jg (7) RJ3*ciH{iIEa^^->-ffiit 
(11) &§5W art SIB*3gl/iV>Ll 2 

[§S#Jll4] B^IE| 1 St)•g■to-frIm<0||^7BiIlw*>^^ 

BSa-<-^S« (5) O^aadKciPXAfiS^Sp^ 
k\z£9M&s*?-y®& (ii) ^(Sl-s^-y 

is (5) jw*3g#E (7) BiHcfitifeaiii^^-^sit 

(11) &Sit5Ct$r^ai-T'5sl*^l/i^Ll 2 



[HWcDPMffl/jtsfcijin 
{000 1] 

nxf$.z>¥&#m&<DM%£mc®-j-?> 0 

[0 0 0 21 

*<D%mx$tmztvx^z>tK tt®mmmcMmx% s 

LT, #BB¥5-2 1 1 1 2 8 ^«<WclSt&£ 
[0 0 0 3] fiP*>. r©Sjit*i5feH:, JlgflHT, 

^*yaAi-5rticj;9. vy =>^S«©gf^ 

mc, %2®mkLx. iie^g^v-y ^^gmoj* 

?)f8.Z'<-x&fcZte<0<&t>lt8;tj:k'\z H 
Stic. «3gpgiLT. ilE^fPav-y 

£9, fTlfE^VctAJil^J&SftS^^P^ KgB 
[0004] 

>■© K-^fiSrtfcftr^SicSS-t-S^^fc^ (tK 
SR>f *V<0^-, 1X10 16 ~1X10 1 7 atoms / 

■fy h*5^b tT, S O 1 S«<DSi5g{C^^[ig?-^5 

[0 0 0 5] -h,(^U-C, S^i<JB|?l^^y !>A • 
*^2g;-r*>aAfi« (^9 : 5X l 0 1 s atcnD 
s /cm 2 . 7k^ : 1. 5X 1 0 1 6 atoms /cm 2 ) IdJ; 
o-C^nTfig-CfcS^tjJSfej^xi/^ (m5 81sli£:ffl 

mm^^mmm^mm^m (1997. 1 o/^cb 

^c¥) <D£2#Hlh 8 1 8M» 3p-PB-2#SS). 
LX h7i(.^<0^&.X L^^g-liJtK LT $ 15 ifftAfi 

«fi«r#/jri,\ seer, -y • 7K^2Sw^-^a 

Att*/l— /y FO^^P>3|xTi£.-f tt*»«*ife 

[0 0 0 6] -«:«jlc@^4'lcaA^ix)fc'f*v 
O^tt. ¥M)W^aA^$lC»LTfo5eSw^9 
«:)?otMt5. C©ctAi^$<O^A5!)l4S«§«8l^ 



-3- 



K «fc o T # ?>lx 5 OiW*&-tt <D ft ± t ^Tfg 1 4 
[0007] *3IM«±5EW<t p *iaH^«r»*1-5fc 

5rtlC$)5„ >f * >-&Afi 5 r t Id <t 

o-c ttrnm vtznmomm%)-&t:fa±zi£z z t 

10 0 0 81 

v^T, (1) OSffiA^fift^JtRW^ 

NMHft (3. l 2) WBrtSiv £©Sn©wa->'&A 

AXgKfc^T. iifF!E¥g#gtR£m (1) O^BdA^ 
S l ©-f Jt-v&AIS* 1*11*5^ *^aA$*iT. 
Bfliffie^»&«« (3, 12) *l;:±B¥*f*:2S*m 

(1) ofmSUtSrSl^firi-fcAOMItAlTcX^JB 
(4) 

[0 0 0 9] ftV>"C. lAO-g-to-friaiCfeV^T. flttfe^ 

-*s* (5) £me¥*tt£s*m (D tswsa* 
£>$txitmc, Mmimicis^xmmiwztiz. z 

©J:5 4*M&afcf*v\ ¥*flr£tKtm (i) disvvt 
ilfE*IBfffl7c^^® (4) »#r£U.fc»/Mrvi&©JE 

*>±.mci:r)^ ^mmmvm^mm (4) SB#£tg# 

<k LfcSiJ8taS£1*5. r©?eS, (5) ±tc 

3mBriU80>¥8MWB (7) Sr»Rttlii3Bj«i?S 5: t 
K43. 

[0 0 10] ccoip/iS^ffilcifbli. Blco-f* 

vaAxg-eii v msxtemm 1 2) a*, tt«w 

^rtv^fiilto^d-ycoaAlwJ; J&££*l3 r 

t IC4 o T . •£© K-Xfi:£# < -t 5^*S4 < ft 5. 
Sfc, ^©W^aAIglc&^T, ±IE*Si§.*K&^ 
«c (3, 12) ^ic&loM^aAXgirligftS'f 
*v*IEAL-C«lBffl5E*»*JB (4) ZmrfLLtzifrit 

fc^Kit^T, (1) {zmm&fkZW 

ft5„ 

[00 11] COfcft, gl©^^SAIISU : f2 
AISWK-Xi^ l[Hl©^^->aEA(-J;9i'Jflffl 
SBiAu^w^vitAxe 



-e©**-7y MSftXLT, (8, 1 6) 

fc. ^l©^*>'ttAXSS:fi : ofc«{c|g2ro^d-vtt 

12) ^izm^bmmmycm^m (4) 

^-SiptLfcS^lctt. ^co^gtfflTc^*^ (4) 

©ai^fia©«?>ot («aiMtt± 3 o &k 1 

{Ctt^T 1 / 3 < 45 c t tf*HffcWic#a>o 
ti^s. z<r>tct>. liiMiaO'ftyaAigSrr 
<om^o xo^-mti. mmmytm^m (4) ©ai 
^ee^^vaA^o^^stgw (1) 
y h&icgcjg-r 3J:?k ft o-c, ¥*ttH (7) <omm 

i$M4&iS5it>5 r. t tf$ pjfEfcft § 0 
[0 0 12] if*^4^IB«Lfc^»£«W|!{ii*jfe 

(1) ©*ffia»kfifitf*lfc$fc«*tlv^;i->'i»sgtA£ii 
T0f3£SR*«BK»*bfc»**te«« (3) tmj&a 

m® (3) %&tts&X!mm (3) f 

[0 0 13] J^^-C, ftSD^btliKis^t, SJfiB^ 
-^Sffi (5) &ffi£¥*#£tttm (1) 

*JgEXglC*5^Tfi«rS^JS$ix5„ i 

<oi54^«i3a(c#v\ (1) fc*v»r 

wmmfmym^m (17) a^^c^is/h^© 

E^±#ICJ;9. Stt«IBffi3c»^«JB (1 7) 

Lfc*H86^T5. wfDigf^ -<-*g« (5) 
±tc^^ffl©^»ft=© (7) «:J»BtKK:»*-CSS 
r i IC45. 

[0 0 14] roijiSM^iajitf. -Y^vftA 
XS-eii, g^B6@^ (3) jJJ, jt$s?WAt^sao 
-< * v^iSAI- J; t) < ^ ti<b r t <c 4o r, 
^rcD K-Xft^^<-r5£>^4<45. :©>ftytt 
AXg^lcffi^XS^to^iSfie. o*(9i^^S6« 
« (3) fi:tt«'&«mffijG»^«JB (17) *S)gfig$ 

[ooi5] fs*m8\z&i$.Lit¥>&&mm<D®mi3& 

(1) ©^Boi^SS^lfc^WA^V^^^aEA^tl 
T3f^^©HIC^L/c^S^R6^« (3) tWfSLZ 

tizkmc. i&mT.mias\,^T. *m#m&ttft d) 

±t*lRft:7*/l'77^ i l £ «»)K (1 8) ^SS^tt 

<g*t^ (i) ^ML^vmmmtii&SLizimxvm^ 
7 7 **mwm (is) *t>>btzm-t2>*mtmte.%iM, 
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o) * iz&uLtziKm<r>mmmjtm^m (17) # 

[0 0 16] jfci^-C, flS»)-&to-B:Iglc:*3^T, mjiE-i 

-*s« (5) kmz*m&&mm (1) 
<va?'j:i&iB ! m\c#\,\ ¥9»stf<m (i) ic*j^t 

BflieSilBfffiTC*^^ (17) gB£-C£Cfc8t/Hctf&© 
EE;fc±#U;:J: 9, SKi!lSlffl5c^*^ (17) 
«fftLfc««*4-f5. r©giUK -<-*g« (5) 

±.\z$t¥tei$,m<D*mfrm (7) *?hs:rk:*$i*-?»s 

[0017] zvi.otem&imKZixh, 
AiSTti. ig^Pfe^« (3) tt&m*z^mm 

(OA irW&.X\z. £ 0 < Jgj££*v5 r t »c* o 

i(t{»^Si*5*ig{t7*/i'7 r*¥8*B& (18) © 

(3) K*Datrl»kie*<Tb*i5«ll*. oiOgfi 
*fi&gi*gE (3) *£ft»&fmffl?cJlf»Arj| (17) # 

[0 0 18] SS**1 0iCiB«ELfc¥2SfrStecD§S!it* 
telcfciur. -Y^&AXglc&^T. 
(l) <&*ffirt»e>lt«WBfio*tW;frva*&A$;h. 

•c0f«ais«HJc^*tfciesiXcPS«*ss (3) HMts 
^KiSK*>v^r v (5) ±t 

fcrntrwy? xtmttm o 9) #*Bi$iia. r 

©«, ftSO-g-to-tirXSIcio^T, fiflSS^-^S4g (5) 

©flWE^jS^T^v^T^^frK (19) momtwi 
& i ?m#mmm (u t#is ji*. as>v^ 

«*m (i) ©-«**u:»L*©i|i*«:«g*m (i) 
9) *A>t>ia:wi-tz>*m&mfs&&xtikmnii o) 

SKJ^fi4cR&«« (3) t> Ic&fi Lfctt® 
©3Miffi5cSt*MliB (17) #»**ii5J:5K*6. 
[0 0 19] fcvv?, iBJ8IIS{ct5V^SR»3li95ig$ji 

3©tc#v\ ¥*ftttt»m (1) lcfcv^-cg?(IB*JSIffl 

Tmsrtam (17) S5^-c^i:fc«vj^©jE^±#ic 

<fc9. SttMIBffl^X^S (17) Lfc 
t»«l*5^-f5. r©i&SL 'J-^Sfi (5) ±KI8?-Jg 

i««o*sflEjB (7) tmKKvircteiiiciiii 

5. 

[0020] r©«t5*Sig*iSfeK:«tor'b. 
AXS-eii. j&i££|ft$tt (3) *s, JttMkfct^ffifi; 

-*s« (5) MiC7itmm%;mtK2>*.mit.T*ji'7 7 
*^§#bi (i 9) ztfLWH-mrnxm. &vz<d^<- 



(5) i^{£S«*m (l) SrftSD-g-ip-e-Ste 
O^toitXS^Stoixfc^lc. ^©*|git:T^-/w-7r^ 
*8*# (19) *0*S&fttiEI£A&lfe&tt (3) lc® 

o) *>\c&frh*mm7im%i5m d 7) a^sjt 

[0 0 2 1 1 S8#«l 2(Cf5«Lfc¥^SS©S^ 
(1) ©^ffi^f>, *ll?&tm3;&stfci8tt*^&ifl* 

te^ffl5c«£»)^5^s*teffi« (20) rnmc^o 
f&AAttw* (20) *icfitsufc*s<t | j^eiiisiffl 

jc*»*JB (2 1) *s^fig$*x5o -tLT, ftSU-g-fe-fr 
XgKfc^T. -«-^StB (5) ir¥«»S«^ 

(1) tam*)^t>^ixtzm^ Mmxmz&^xmk 

«r!Bid*^5c*»*JB (21) »#-C£Dfc»/M5lj&© 

EA±#nc«t»K ^mmmycm^mm (21) 

XJt£ LfcMIBtf&'fS. i©^, -<-*g-K (5) 
Jbfc*-?*WH©iMltWB (7) Sr»KW^^-Ct5 

[0022] zoiiotm&jjmcttitz, iEi©-r* 

(2 0) r©KSfi>cf6«« (2 0) 
ttB$iifc**C±iiMlffi5c*»*JB (2 1) 
l-^$ix5r tli^t), r©J;?l^/i57c^,t(?fifc 
SSbI^Rb^ (2 0) AUCiffBffijc^^JB (2 1) 

A*ff5i5«tf*<ft*fc». *DT**#S« (8) 
[0 0 2 3] 

[B9J©Hlfe©)gS] (Bl©Htfe©)gS) ilMi 
2 IC(4*^^$r S O 1 ®R©S5t^S(-iaffl LfcB 1 H 
«W!iS*$tiT*5!J, WTrtUnovv-CfftE-f-S. 01 
Jctt, SOI S«-S:SH£-r5i&&-©S*:xmAS«S:«i* 
9rE0lc«t?>*$*tTV6. fiPt,. HI (a) 1^1"^ 

i©-<3t-:xaAim-m, =vs«i (*^ 

-5t->!)^ vK(bK J: ♦) f&Z m&Rmm 2 ^fiKM Lfc± 
r*. *o*»*^y ^^S«iic»l. H^Wc^-r 

sriicit), ^fsai$«silic^ a |v'!)=>fitRi© 

[0 0 2 4] i©i§-§\ 7 5/^*>©K-Xfttt, 1 
x 1 0 1 4 ato«is /cm 2 U±. if* L< ttl X 1 0 1 5 
atoms /cm 2 £l±|C^-r5<, W^-VttA^^ 
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S^tKft** ^ttfftlctt. ^zySSH'tf^&ALT, 
iMMSfiS/ y 3 VStg 1^4 50n milOl $ 

» 2 0 0 K e Vifl&<D&?<x-*A'*-l£&&£ tl^o 
[0 0 2 5] « % ±f2^l^^^-VttAXST^ffl1-^ 

A*>y ^>m&i\cm&®&R&&t£^h<D~?fotitt& 
w\ Sot, Witffi^yn^ *v^Bt**y, r 

fc„ -bfe^&«S®l2tt, j»BMblc±5rtHgEv^W:cv 
D^PVDS«^J:5«:«WaoT, *S-ftBS 

m (9JK(i50-l OOnmSJ) t4Si5fc» 

xhz. 

[0 0 2 6J Hi (b) lC^f*2(D-f ^"Vtt 

*^£^ir£::£icj;9, MEI*A*IMH*3'l'ic± 

[0 0 2 7J Z<DWr&. **>T*>© K-Xfitt. 5X 
1 0 1 5 atoms /cm 2 ELL, ^KttlX10 16 at 
oms /cm 2 ^±iO££-f £ 0 -r^V&A^*/^ 

*>&&ALT, MA&ttffiK3£nHR£ 

»=^S<gl^*&4 5 0 nm8ft(^8B$) fcfcr-*£jg 

[0 0 2 8] ^r"C v ^lW^ftAIgW7^f 
"fa-VOK—XSSrl X 1 0 1 5 atoms /cm 2 , ^tfM 

*Vj9feAxetf©*3R>f K-Xft* 1 x 1 0 1 6 
atoms /cm 2 , ^^^>)U^^fe5 OKe 

[0 0 2 9] tLT, £©J:5fclSft*r^#32ltraJ 

«UB5E3MMSJB 4 co«S tr- * j&suiar-Srf 5 «t 5 tcffi 

&vmmt!frzm&t:3i$&~i-(D\z&mbti:z k-x 

fitt* ±gBO<tp*« (7y»>f^ : 1 x l 0 1 5 at 
oms /cm 2 , *»>f : 1 X 1 0 1 6 atoms /cm 2 ) 



<0 J: p ft*** ft ¥<DW&"{ * >m t < tt*H^ 

[0030] ±EJB 2 vaAXa<D^trl£t£ti:, 
Hi (c) , (d) l-*r«9^*>frxa**fTr6. 

T±tWB**LT. ^0^>&AWo®£gtfJ£-fr6 0 
5^tU w<D^-^Sfi5±tC, RHMIs^CVDtt 

[003 1] $?>JC, )MS£$/9 nVSSlWtytt 
«*ft«a*rlSi- 0 JMW&fctt. «i«'9 0-i 2 0<C 
2 S04 : H2 02 = 4 : 1) J: Sft#&T/j^toKifc#• 
*»s-> y = > i &^-<-^s« s srxsaTMk&affi 

[0 0 3 2] ft, r03HkftTO±. »«fts/!)3yss 
[0 03 3] ±EA6 9 ^fc-frXaeDllff^lc W:H 1 

(e) ic^fiHiaixasrfTPo :o«iii-ett, m 
y 3 >s« i &u^-<-^sts 5 <D-wmz*s urns 
ftltitrticior, *»A-> 9 SrttE 
S«K/B^*»*JB4«j>^«Brfsfc<OT*>9, 
J: 9, ^-^S«5±{c«»K6Sr^UT¥teAv'y = 

[0 0 3 4] Z<Dt$. M#mz&. *mmM<D£?\Z 
#J«ffl5c*»*JB4 3fts**^*voaAlcj: 

ytfeco-cfeo^s^tc^ 5 o o—6 o ox^mstx^ 

J:^l^ft9, rntlSCTSR»«Kffl5c*»*JB4«» 
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[0035] zvmmxmvnfmic^ 3it«^T» 

co^mmmx^um. (i ooom, »$l<«i 
i s ot- 1 2 o oxmao <Dmsmzm-^tK£ 

[0 0 3 6J ±&<D X? I'M 

zm-tztizx*), ±mxi&mRvm-&m*&2:Lx 
mtm%fa±t$i£2>t^5¥mtxn (mi (n # 

M) £H*tU «r*»ftfcRIHi (f) i^Tipft 
[0 0 3 7] ML ««XSSra-C*tt4^»3>»K7 

[0 0 3 8] ±EtfcsoiS«8ojH»*ife^J;ii 
tf> »l(0>ftyaAIfil^v>ttt, 

DT, ±Ettfi^lte««3tlc»l<D-<5!->aAXSi: 

[0 0 3 9] Z<Dlt#> % »l«)-f*yaAXaRl5»2 
AXS-CO K-X*Sr. l[sI<0-f^->aA{CJ:9i!l«lffl 

[0 0 4 0] COri:«rA*»*ll«**rt f TRW+5 
f*8 X 1 0 1 6 atoms /cro 2 f£fi<D K— XSlCK5£i"5 



4*><D K— XSttl X 1 0 1 5 atoms /cm 2 |gg x £fl 
1 0 1 6 atoms /cm 2 ^g-C^rtfC^:^SI^tel-^b^ 

[0041] :^>i:5^iw^vftAiga(;i2 
<9-f *>&AX@£?t 5 $<£<7M *>ttA«FlB^»tt 
o. 4 5^ra^S (*Blcrt, w<ott^#xaiB©«j» 

«lXt^S2©>f^->ttAXSSriii:r©^-Xy h 

■TS«flHS:*Wwffllit?t<&J:5^4S. 
[0 0 4 2] *fc % *Hlt«oj:5i!:, 
AXg£*To/ct£lcg§ 2 <DJ* v&AXS^tT 5 J: 5 fc 
Lfc»^ o«9«fA^B««3 4>lr«^&»|ifli7c9R 

ffl) **4^«fl|*3ft*j*L4v^»frK:Jt^Tl/3 
v W *>ttA*-caKE«9HI*lia Lfc ^ £ U: J: 6 <> 

[0 0 4 3] (*2<D3QS<ojg«) B3&t/B4fc:tt# 

B3Xt«H4Wt % MIBHl ^!^«JcsoiS«Sri85g1- 

*>^o EP^>, ^^2HJ£e*Jtt, SO I StR^*3«t5^< 

m («x.lf F E to J: 5 4*f ^ ^ h ft 

J?) *«*^5»^lc:aLfc»J6*«fe*B*Li5i:r 

[0 0 4 4] B3 (a) KS-f^#->KBW* 

^fc±o-c**ftlc|fe8«9 (B4 (j)#B8) i45 

I0ft**-T5. SE>K, CVDttft?K:toTft»tt 
lc»aW9k46^5=>IWUR9b 

[0 0 4 5] ^ic, 13 (b) t^-r^i^^vaA 
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1 0 1 4 atoms /cm 2 £U:, ffj Kill X 1 0 1 5 at 
oms /cm z $X±iC®fe-tZ> 0 <4 

[0 0 4 6] COfcfcHU 03 (c) % (d) \C7fk<t£ 

■t*5fc»©sB 2 ?m ^-vaAxe^r 2 iai«>r*T#fH- 

Sfil ©*Bt WtfcW"C»*Lfcl(||ffljc*»* 

m 4 *mmt 4 *>&7<mm<»mm<omm 

\z X <omti:^& LXJ tf-V'ftA^* 

*1\ B3 (c) iz^-rxoi^ sMefiv^vsfii 

i^T\ 13 (d) (C^r i 5 Id, ±IE^^h^-V 
1 3«rfMBLfcgHc. ffi&A** — vflflfii llc*5«-<S* 
tefi^y =VJK1 0«b^L*v^5>t-^^- h 
fciSi^* 4*»*U -0«ffi-C2EI 

IIhIS Lfcttftrfif5^tk:J:9-f *vttA 

X 1 0 1 5 atoms /cn 2 «± % ff^KfilXlO 16 
atoms /cm 2 RJhlCt3:£-f 3 0 *fc, U^M^-y 
1 4tt. ^;*>&A&Ki»Jg££;h,6 e 
[0 04 8] C<0»£\ llH]@&tf 2lH]@tfM;*-vaA 

ti\c± 9 > &&!Kl&f%® 1 2 * WMtft^!) 3 l 

[0 0 4 9] *fc* r(Og^JC*5V^. 
t©M#l x 1 0 1 9 atoms /cm 3 JgJl±fctt«gf»lO 

B»Sra«-et5t>«>"e*>9, Sot, &ffofc#f§<£> 
*s&>:8&«« i 2 * \cm&& fv=> >m& i (omm t ¥ 



[0050] «SEJBl^*^SEAXaSr, ±»b 

t * 5 2 <d-{*>&j<xu t mmn^mc * 9 2 a 

[005 1] ftlC, (33(e) Wt¥«fl««Ifi 
"Ctt, ->HI3tl l±fc, CVD^PVDj£ 

^ttgHki' y ^ vft if J: Vf&ZW-mktmm 1 5fr]gj£ 
133 (f) KPKtftS 9 -&to*BJ&«X6 
T-tt, ±IB¥Sft4&a«l 5<0SBSrW**"S;:fctcJ: 

[0 0 5 2] £©«fcWU B4'(g) , (h) Knt+K 

*b* *wc<-^««5©aaii^ ffie&ixxMfc 

<D*Bfc«jS*ixfc y -/v£ftt«BfcR* LfczK 
[005 3] ±IESA «9 ^^X^cD^tf ^ICi^H 4 

(i) ic^r^JHxfi£tT5o ro«(tis-ewt, 
Mi£Mmkm«<Dlfotmt:1tirrzk\ziL<DX* m&£k 

[0 0 5 4] co«l(»ie<Dim«^tt. 3I#3RV^T» 

(Aa^ttfitiSHfefl^RC) ^nff-rs- 

^ x MttS:3ltjecL^94»A5c*^JS4a«Ott 
ft, tttncMAAMIttl 2Sr«*i-57y*0«ft» 

fb;^6^«W« ^ffi-T i v n 5 ¥±1 ftX© (0 4 ( j ) # 
AS) 5rH?rL, J»T*»A9ICRIB4 (j) fc*i-J:54 
jffiii^-^ggl i trfljLfesoiXfil 6 

[oo55] ^ o j: 9 Lttmmmiz <toxt), 

*HlE^lcJ:n«> SOiMi 6fcisrt-5*jBfi 

¥jefi-> 9 ^ >-sk 1 1 zti<ommcfmitta a& 
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So 

[0 0 5 6] is, ±mm2mmwxtt. 

fx ^-*£«5©^BWc;tol&g£fr?wilcj;9 

- ^mm &Bf&-r 5 - >®mMj&xm 

K«J:9, ^-*a*5&lflHlj|ft$'!) a:/ftJR7ni::M 

[0057] as 3 (ommnmm m 5 khcmbih©* 

1 tBUfcSOl *K«r§S!)t1-5S-&<0S*IS 
[0 0 5 8] HP*,. 0 5 (a) ^^-f-^^-vaEAXS-C 

©HUS** y =» vlfi l lc# U Hf^Bi-C^i- J: 5 fc: 

»»»ttit2«*»e>«Atf 7 yaw ^^aA-rs n t 

[0 0 5 9] 115 (b) CS-ttHfcie-Ctt. 

T\ ^fe&iv 9 a 1 KttXsZVMim&i&SL C3 

as (soot&ggu:) <DTmm.£9&^&&<o&iik 
[0060] ztDXittm&mt&tx. 7km#x%m 

SJ«ffl5ci&$M|j® 1 7 <D*§gfigli. 1 X 1 0 2 °atom 
[006 1] ffi. ±£0 J: 5 ttMNU&5c*#:ffiJB l 7 £ 

»*-*-*©fcj8««iiMaa«»n] (£ftx&a>j?rs*m) 

ti. «T©BB«SC*»?>*&ttrii:*-C*S. HP*., fl 
X lis. J. Pear ton , J.W.Corbett , M. Stavola "Hy 
drogen in Crystalline Semiconductors" ,Springer-Ve 
rlagtt^gffj (199l¥l0fl) ICl5tt$*tTV^«t 5 
lc. ->y =^lc»LfRJteiSlci9^F*efeite»i-Si:tro 
t£»gX (cm) 0>?J&fi|*. 
X= (D • t) 1/2 



T*#iC>4x2>„ {B.U Dttl4««& (cm 2 /sec ) , t 
ttSM&SBfrlW (sec)T-fc3. Ifcifcft&Dtt, JfcSC 

[0062] D = D0 -exp(-Ea/kT) 

(au do ttjaad5#K>:ott*©D©ffi-p. do = 

4. 2X1 0 -5 (cm 2 /sec ) . Ea llffittfti^ 
3r- (=0. 5 6 (eV) ) . k ttitf/l^-^ i^f& (= 
8. 667X10 -5 (e V/K) ) . Tttffift (K) 

[0063] n*.tf, MfeaflAa* 2oot> mnm 

m 2 ©filWiS 1 0 0 n m<0#liT\ IJMgi.v' y => 
1 «t»K4 0 0 nmOm£-£X'*m&&m.£ik5m<D® : & 

[0 0 6 4] ±ffi©i?*lt»XSO|lff«li: 
tt, 05 (c) . (d) C*i-K9«-to*xe*»l3t 

s«5 tsrfisy-a-to-frfcmi-. 115 (e) i^-rtusii 

a*r*i3l*«i:IBI*»r3llEtjtr, **g^->y="VS« 
1 4rSHilffl5c5R^JB 1 7 SB^T-SiJBI U SOI «jg£ 
^•f*. f««XS©|lfT«{J:Sffl«?5R*aai 

»r x B5 (f) fc*i"SF«fl:XSS:*l*lS«i:l»«lfc 
^tfbr, SO lS«8Sr^$*5r.t{v:iS. 
[0 0 6 5] c<0JB3jtl6«|{:j:6«5S*ScKJ:o-c 
fc. ^^->aAxe-e(i. ttfi>:»*a*A<?gj«-f5 
r i AS-C t* 5 JtR Wfift©^ t v ^ 7 y ^-T * >©a A{- 
J: 9. «SA^BS«WE3Sr»j«Lrir>6i6»e>, ^©K-X 

«ssx*a : tf i b^r*>9. w ^vaAxestmstxe 

5«3fEOS!ti*ttlclt-t-ciRj±-t-5'{>©-C*>9v SOI 
[0 0 6 6] j^S. r©»33H(.flK:i3k^T. lESlSf 

fcftv\ ttffiixs-e^ffl-rs^^itTK^irKt, 

T, "-y^A*if©#^^>, NH4 , CH4 . H2 O 
[006 7] (m4<OHJ£©Jgffi) 06lvltt, ±fSSS3 

mmm 1 12 k mm z*%w<om4 mi&m* 

*$HTfc9, UTZti\zo^X1»fi£.mini&WRV% 
3HiS«t*/j:5SP»{roi>TO^s(iM-r5. ^ 06 
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HU fflSBl fcPMKSO I S«£Mig-r*£-&©£* 

[0 0 6 8J HP*>, 06 (a) \Z7p-fy( ^yiEAIST? 
tt, &lg!6{8fc:fcl}$8n©^;^aAIgil5M$ 

©*Bft y => viK l fc» B«f *BJ-C*i- J: 5 fc 

2 b^jx. «7 s/ aw * vs-sA-r 5 c t 

3r£R$«SSlc¥&Ai'y =>v£8tl©3HBi: 

[0 0 6 9] ftt, 06 (b) {c^i-fiK0lST-tt, f§ 
lftfiWR2taLfc«««L<tt|jj*Lfc«tt (06 
(b) 8U»0«ttaufc*MB«r*-r) ic*3V^-c. ¥IIA 

y => >-ss i _k£, 7km<tT*A>7 7X'>])=>^mi 

3^1180;, viiayfo^y-^ (0Ux.rts i H 

4 ©Ar*fcliH2 4rflfV*fcfliSJaSt7*7X-v 
CVD$iaoTMtf3 5 0t, 0. 5torr©&#T 
*>©"?, -?:©7Ki!lfiSl4v #Ixtf5xio 
2 1 atoms /cm 3 m*i 5ix5. *fc> KBitr*;^? 

5*tt*-C*>ofc»frk: 1 0 n mSUE£iUbMRj£1-;K« 

[0 0 7 0] r©&, 0 6 (c) IC^-TffiStXS-Ctt. 
W8& is y => >S« 1 Ic*] L-£OMfl3Ufc#£ 
(5 0 Otga^i) ©TRMJ: •) fi^fift«>3a»a«r 

f y=»>-l8?l 81'^t > @tti£»1-57k*^flSIEiSS^R& 
jgfttt. 1 X 1 0 2 ° atoms/cm 3 £i±I^BS:^-rSri:>45 

[oo7i] ±iecoj; o ftsmxmomff&Ktt. mz. 
a tm Aum^tty yvm&ox. yfs?m*$im l-c 

znotzmc. 06 (c) . (d) 
m&m%z.mimmMtmm&nftt%o craw 

-*g*S5<t§:Bi!; 9 r©&»c:. 06 (e) \C 
V => V«« 1 ^-idSfflTEIg^S 1 7 S6»-CffJfflT s 



£0ojt«lc: v 06 (f) lc^-T¥S{tim«:m 1 Hffi 
^irfsJ^tC^TLT. SOlS«8$r^g$*5rtlC 
ft -5. 

1007 2] a> z(D%<tmmmicii^x> ftsn&mm 
kLxwtm£itz>®i$.ti-Z)®£\a-i.. 7km<tT*ju7 

7 xf!) =»m\ 8£li>m<fc«>©li*ifclgfi. &m 
cxfix_ts&\,->ho>xhz>„ 

[0073] (S& 5 (D£M<OBm) 0 7 ±!Bg5 4 

1 t PWttz SO I Sfc^Kigf S»£©g;fclg&«i$; 
[0 0 7 4] EP*>, 0 7 (a) irit^jfyaAigf 

feasrff5. 07 (b) ^7jp-rf$,mxm.xti. ^ 

-^Ifi5±lc, TK^bT^^r^^y =vRl 9 
[0 0 7 5J ^©g. 07 (c) fc^JM;9^4>*ia 

flrt-S*«SrfTofcftK, ^©«^»SM2©«ffi, M 
tflc<— ^Sffi5<D7K^{bT^V-7r^v'y = 9 

iB«<0«*ft»lS:«rt- o r©^lc, IpiSS^^y 
lXt^<-^S«5Sr±iE«*ibteaB-C?&*S*raS 

[0 0 7 6] »V>-e, 07 (d) K^ttttlgtlJ, 
¥^f B >- y = >IS 1 S^-^S^ 5 ©-#^IC*f L 

«ofMm*#£c«att (soo'cmgeii) ©tk 

CX, *SHtr*^7r^5/!J3VRl 9t>*»fcHStfe 

left 9. r ftic i y is m&&!KWm. 3 «p ©flsfiglffs^ 

ffi©*JKffl5cl»^Ji 1 7ifimfSi.ZixZ. ^©^&. SU 
BSfflTC^^e 1 7©7K^Sffili. 1 x 1 0 2 ° atoms/ 
cm 3 UJl±tc8S:^i-5r t*sa*U\ ISK ±E©«t54 

(ntaie©3fi?B*BB) miBjR3iitt«i<z«itt«tt 

»XS-e©fSJ*Q.a^|ffltl5lS^lc>5:5t%iP>HS. 
[0 0 7 7] ±ffi©j: ?*tfc»ie©3S«£Htt, 07 
( e ) C^f **xe«r* 1 ^ifeMi: ra«KHfr Lt, 
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IMS* 5/ y ygg i &«MM7cSft«jB l 7 gp^-x*^ 

r^S« l Xtf 5 oft 9 ^b*iB©»&iME<o 
(Sitft^«rBlofc«lc % B7 (f) l:*t¥IftIS«: 

[0 0 7 8] H. r<0»5«fc«-ett. »«*5/P=i> 
S«l«o?§afe«»fi2S:, »Jft«j*csoi«3&*JBj« 

[0 0 7 9] (Sf6<Dia6(05Bffi) B8lCM4:«na>» 

«:«S«l4WfiBH^J:9*Lfct><0-C*)a o 
[0080] ipt>, 0 8 (a) (c^i-yttAig-e 

Pfe^fflTc^ (flUffft*, S/Jla^ SB** if) 

(CH4 , SiH4 , S i 2 H3 . H2 Oft<^) 

i9j&£^;t:/££A1-5o 

[0 0 8 1] r©J:5***fl:»«r>f*vttA-r5±-C 

^Tfir«s^(Da«^«r«^&6. Afcttw*. ch4 

KMC, CH4 + S>ffi£, CH3 ~\ CH2 "\ CH 4 *^ 

*^^y^^T^ics B a B^P(&^2o^^ 

0rtlrEB*lx5rtlcJ:9«l«ffl5c*»*Ji2 l 

[0 0 8 2] r0>j§£\ ^tVttAx^^lj:, 
*c»«*2 0Xi/«l(iffl5c*»*JB 2 l fr«A-T««R$ 

tt, 7k^^-|C^Lfc^figT5 X 1 0 1 s atoms /cm 
2 fil±, 0£L<tel X 1 0 1 6 atoms /cm 2 Sl±tt£ 

[0 0 8 3] 08 (b) . (c) tzmtK 

8 (d) K»r«l»IS«rlBl3t««iH«cjlfTL 



X x BSlEliW5<oB9^i>frffio^3fta<oai^ 
££Bofc«fc. 08 (e) ld*-TTOb 

[0 0 8 4] Z<D£oti:SOimi&S<Z>9i&%mi££tl 

v^5c3l«J:j:s»fi4clSB««2 0t x r^^te^2 
0.*fcttB*ixfc*5|fK:J:5»(i«5£af»*JB2 13»I3 

[008 5] (*0>te*>SS16<D?g«) #^91tt±£ L/c 

&mmmcmm£tiz>h<ox?itXti:<. sawn* 

^a^i-Si t>-C# So HH»#*K*J»i: L"CJMtft 
t Lfc«HHreabntf, Ge, SiC, S i G 

[oo8 6i^sfi5^^Lm ¥*£*§r>y 

IBBOffiWftBn] 

[Bi] «W«>*iSQfc«tJ:5«5i*ife**i-«^: 
ttfc*HRSB 

[02] K^4><DSIg-c<o^s>>y ^^m&*<D7 

[0 3] *««©*2iais«|cj:S«JS*j£Sr*^-«a; 
«j{c^i-»®0^co l 

[04] ra»2*lfi«K:J:S«J6*ffife*r*506lc* 
-f»r®0^CD2 

[0 5] *36W<o»3lUfi«lcJ:5»3g*ffiSr^-f««: 
Wlo^-rBrffiB 

[06] **W<o»4|tlt«lcJ:a«36*«6Sr*-r«a: 
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9Wtft»IBk 1 0 S'JJavBN little 

leiiSOlM (*m#mtiO > l 7ttM*»5c*» 
*J§, 1 8, 1 9f±*^t7W7^Vy3>R (* 
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